Decreased steroidogenesis and cAMP production in vitro by leydig cells isolated from rats made hypothyroid during adulthood.
The Leydig cell function of adult male rats made hypothyroid with 6-propyl-2-thiouracil (6-PT, 0.1% w/v in drinking water for 1 month) was studied and compared with that of age-matched controls. After 6-PT treatment, a slight, non-significant decrease in serum testosterone was observed, but no changes in testis weight or number of Leydig cells were noted. The in vitro function of Leydig cells was therefore investigated during incubation for 3 h in the presence or absence of several stimuli: LH (30 mIU/mL), forskolin (FK 1 microM), isobutylmethylxanthine (IBMX, 100 microM), GnRH (100 nM) or FK 1 microM + IBMX 100 microM. Irrespective of the stimulus, cells from hypothyroid rats secreted less cyclic AMP, 17-hydroxyprogesterone, androstenedione and testosterone. No differences in LH receptors were noted between the groups. Prolonged incubation with triiodothyronine (5-250 ng/mL) or thyroxine (5-250 ng/mL) for 3, 16, 24 or 48 h did not affect testosterone secretion in either group; however, administration of IGF-I (8 ng/mL for 24 h) resulted in increased spontaneous and stimulated testosterone production in both groups. However, when hypothyroid animals were supplemented in vivo with thyroxine a full recovery of Leydig cell function in vitro was noted. (1) Leydig cells from rats made hypothyroid during adulthood produce less testosterone in vitro, both spontaneously and in response to cAMP and non-cAMP-mediated stimuli; (2) this is due to a reduction in cAMP production and in the activity of the enzymes in the androgen biosynthetic pathway, and not to changes in LH receptors; (3) direct administration of thyroid hormones did not improve testosterone secretion in either group, while incubation with IGF-I did.